microdensitometer (model 103) for quantitative comparisons.
In adult ( 4 6 weeks postnatal) cochlear tissues, the various regions of the cochlea showed characteristic polypeptide profiles both in the rat and guinea pig. The organ of Corti in both species differed from the stria vascularis particularly in two major bands at about 42000 and 28000 daltons as well as in many minor bands. However, some major bands were related to species rather than to tissues, e.g. at 50000 daltons, present in both organs of Corti and strial tissues in the guinea pig, but absent or much reduced in the rat. The cochlear nerve showed a distinctive major band at about 30000 daltons, as well as many other characteristic features.
In rats killed at 19 days gestation, at birth, and at 1,4, 7, 14,21 days and at 4 6 weeks (adult), various developmental changes occurred in both major and minor bands of the organ of Corti. Of 23 bands analysed, although all were apparently unchanged at 1 and 7 days, nine bands showed a marked increase from 14 days onwards, stabilizing at 21 days, while ten showed some decrease at these last two ages. The 28 000 daltons band increased strongly at 14 days, whereas the 42000 band did not begin to increase until 21 days. A similar pattern was seen in the cochlear nerve, a major 30 000 daltons band emerging at 14 days.
Guinea pigs showed only minor changes in the organ of Corti banding patterns at 0, 1, 4, 11, 15 and 21 days, and at 6 weeks postnatal.
In the rat, banding patterns in the stria vascularis and spiral ligament showed that obvious changes occurred at 7 and 14 days in both structures. No significant alterations were seen in these structures in the guinea pig during postnatal development.
These findings demonstrate a close parallel between the functional state of the cochlea and changes in its polypeptides in the two species, being most obvious in the 7-14 days period in the rat, but also continuing well beyond, seen, e.g., in the increase in 42 000 daltons band at 21 days. Late modification of polypeptide patterns occurs in both species and may provide a clue to the heightened susceptibility of the cochlea to trauma during the first few postnatal weeks. The central nervous system (CNS) of insects are relatively simple compared with those of higher animals. The cockroach (Periplaneta americana) CNS consists of paired connectives linking paired segmentally arranged ganglia. The central core of the ganglion contains numerous axons, nerve cell bodies, some glial cells and many synapses, the points at which nerve cells make functional connections. The properties and functions of acetylcholine receptors on post-synaptic neurons of the cockroach CNS have been described (Sattelle, 1980) . The uptake of labelled choline by a high-and low-affinity transport systems in cultured neurons from the cockroach has been shown by both biochemical and autoradiographic studies (Bermudez et al., 1985) . However, previous attempts to isolate a subcellular fraction rich in nerve-endings from the CNS of cockroach by means of sucrose gradient centrifugations were unsuccessful (Telford & Matsumura, 1970 ). The present study described here a scheme of subcellular fractionation of synaptosomes from the CNS of the cockroach P. americana. The synaptosomes retain their cytoplasmic components as shown by the presence of marker enzymes and by ultrastructural examination. The presence of ['4C]choline uptake systems in the synaptosomes are determined, and the affinity of the Abbreviation used: CNS, central nervous system.
VOl. 14 ['4C]choline as substrate for the enzymes choline acetyltransferase (EC 2.3.1.6) and choline kinase (EC 2.7.1.32) are investigated. Evidence is provided that the synaptosomes possess a high-affinity choline uptake system which is associated with the synthesis of acetylcholine. The head, thorax, and abdominal ganglion were dissected out from adult males of P . americana. They were pooled, homogenized in ice-cold 0.25 M-sucrose/ 0.1 M-Tris/chloride 1 .O mM-EDTA (pH 7.4). The homogenate was centrifuged (4°C) at 8OOg for 15 min. The pellet was homogenized twice with the buffered sucrose solutions and recentrifuged. The combined supernatant was centrifuged (4°C) at 105OOg for 20min. The resultant pellet (P2) was suspended in sucrose buffer (0.1 ml), homogenized gently with 0.25 M-sucrose containing 13% Ficoll solution (0.5 ml) and suspension transferred to Beckman ultramicrocentrifuge tubes of 0.7 ml capacity. Buffered sucrose (0. I ml of 0.20 M-sucrose, pH 7.4) was added gently on top of sucrose-Ficoll mixture and allowed to equilibrate at 4°C before it was centrifuged at 9500g for 60 min. The mitochondrial fraction appeared in the bottom of the tube and a thick band of the synaptosomes was carefully collected from the interface with a micropipette.
The assay of marker enzyms in gradient fractions showed that synaptosomal fraction was enriched in Na+/ K + -ATPase, and acetylcholinesterase, while a high level of succinate dehydrogenase, a mitochondrial marker, was present in the mitochondrial fractions. ['4C]Choline uptake and subsequent synthesis of ['4C]choline metabolites in the synaptosomes were determined in cockroach phosphate buffer (pH 7.4) containing 2 1 0 m~-NaCl (Yamasaki & Narahashi, 1960) . The incubation BIOCHEMICAL SOCIETY TRANSACTIONS 
